Physiological Diversity of Rhizoplane Diazotrophs of the Saltmeadow Cordgrass, Spartina patens: Implications for Host Specific Ecotypes.
Diazotrophic bacteria are important contributors to salt marsh productivity, but the biotic and abiotic factors that influence their distributions and function and the extent of their diversity cannot be understood in the absence of physiological information. Here we examine the physiological diversity and distribution patterns of diazotrophic bacteria associated with the rhizoplane of the saltmeadow cordgrass, Spartina patens, in comparison with diazotrophs from other intertidal grasses (tall and short form Spartina alterniflora and Juncus roemerianus) from the same salt marsh. S. patens plants were collected from two distinct habitats, and a total of 115 strains (111 Gram negative and 4 Gram positive strains) were isolated into pure culture by stab inoculating roots and rhizomes into combined nitrogen-free semisolid media. Most strains were microaerophilic and approximately one-half were motile. API test strips were used to eliminate redundancy within the culture collection, resulting in 21 physiologically different API groups (17 Gram negative and 4 Gram positive groups). A representative strain from each API group was selected for dot blot hybridization with a nifH specific probe and 16 strains (13 Gram negative and 3 Gram positive) were scored as positive. The nifH positive API group representative strains were characterized further using BIOLOG test plates. Substrate utilization potentials defined two S. patens strain clusters, and only one S. patens strain was physiologically similar to any other strain from a different host plant origin. No distinctions could be made based on the different S. patens habitats, suggesting that the host plant may have a greater impact than abiotic environmental conditions on the distributions of the rhizoplane diazotrophs recovered.